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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Franco Vitaliano on 8 February 2007. 

The application has been amended as follows: 

In the claims : 

Please amend the instant set of claims to included the following changes: 

1 . (Currently Amended): A n isolated non - n a tural l y occurring laser light source 

off e r i ng pr e c i s e contro l ov e r i ts fabricat i on and op e ration comprising: 

a man mad e cage, up to 100 nanometers in diameter, defining a ca l culat e d, art i fic i a l , 

e nv i ronm e nt i solat i n g cavity that i s b i o e ng i n ee r e d a nd formed from a plurality of 

art i f i c i a ll y -i nduc e d self-assembling purified Clathrin protein molecules, and 

one or more man mad e cargo elements calcu l at e d l y located within the man mad e 

cavity, wherein at least one of the cargo elements contains a m a n - mad e , a rt i f i cia ll y 

configur e d fluid and or a quantum dot, 

wherein the cargo element cavity and or its contained fluid internally and calculat e d l y 
reflects one or more art i fic i al l y s el ect e d wavelengths of light in response to on e or mor e 
artificia ll y s ele ct e d and induc e d fr e qu e nc ie s of electromagnetic excitation, and 
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wherein the non natural laser light source ,, by human d e s i gn, emits one or more photons 
of spec i f ie d froquonc ie s of light in response to a aft on o or mor e purpose l y i nduc e d 
typ e s of stimu li , stimulus r e su l t i ng i n contro lle d l as i ng that i s not pract i ca ll y ut il iz e d i n 
natura l ly occurr i ng systems, b e caus e by d e f i nition the l att e r do not offer th e r e qu i r e d 
pr o ciso contro l ovor th ei r fabr i cat i on and op e rat i on , 
and 

which stimu li can further hav e th e optional e ff e ct, by human d e s i gn, of ca l cu l at e d l y 
d e form i ng deforms the cargo element cavity i n ord e r to tun e its Q va l u e and r e sonant 
fr e qu e ncy in a purpos el y contro l l e d f a sh i on . 

2. (Currently Amended): A n isolated non natural l y occurring laser light source 
according to claim 1 comprising, 

art i ficia ll y configur e d receptors for art i f i c i a l ly capturing and ca l cu l at e d l y positioning one 
or more art i f i c iall y conf i gur e d cargo elements within the m a n - mad e self-assembling 
protein cavity such that i t e nabl e s non natur al plac e m e nt of on e or mor e cargo e l e m e nts 
w i th m i nima l int e r ele m e nt spacings, th e r e by a ll ow i ng d e ns e cargo el e m e nt packing and 
w i th minima l i nt o r cargo int e rf e r e nc e. 

3. (Currently Amended): A n isolated non natura ll y occurring laser light source 
according to claim 2 comprising, 

a n art i fici al vesicle located within the art i f i c i a ll y configur e d cage and enclosing one or 
more artific i a ll y conf i gur e d cargo elements, wherein the art i f i c i a l ly configur e d receptors 
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extend through the man mad e vesicle to capture and calcu l at e d l y position a art i f i ci all y 
conf i gur e d cargo element within the man - made vesicle such that i t e n a b le s non natur al 
p l ac e m e nt of on e or mor e cargo e l e m e nts w i th m i n i m al i nt e r ele m e nt spacings and with 
m i n i ma l i nt e r cargo i nt e rfer e nce . 

4. (Currently Amended): A n isolated non - natura ll y occurr i ng laser light source 
according to claim 3 comprising, 

art i f i c i a ll y configur e d adaptors ca l culat e dly disposed between the receptors and the 
a rt i f i c i a ll y conf i gur e d cage and art i f i c i a ll y binding to the on e or mor e art i fic i ally 
conf i gur e d receptors such that i t e nabl e s non natura l plac e m e nt of on e or more cargo 
e le m e nts w i th i n th e man mad e v e s i c le. 

5. (Currently Amended): A n isolated non - natura ll y occurr i ng laser light source 
according to claim 1 comprising, 

a man mad e vesicle located within the art i fic i a l ly configur e d cage and art i fic i a ll y and 
ca l cu l at e d l y enclosing one or more art i f i c i a ll y conf i gur e d cargo elements. 

6. (Currently Amended): A n isolated non natura ll y occurring laser light source 
according to claim 1 comprising, 

art i f i c i a l ly configur e d molecular tethers for ca l cu l at e d l y capturing and non - natura ll y 
positioning one or more art i f i cia ll y configur e d cargo elements within and or outsid e the 
man - m a d e cavity. 
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7. (Currently Amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 1 comprising, 

art i f i cial l y conf i gur e d direct cage bonding for ca l cu l at e d l y capturing and non - n a tura ll y 
positioning one or more art i f i cial l y conf i gur e d cargo elements within and or outs i d e the 
man mad e cavity. 

8. (Currently Amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 1 further comprising, 

art i f i c i a l ly conf i gur e d receptors, molecular tethers and direct cage bonding for 
c al cu l at o dly capturing and non natural l y positioning one or more artif i c i a ll y configur e d 
cargo elements within a nd or outs i d e the man mad e cavity. 

9. (Currently Amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 1 further comprising, 

one or more artificia ll y conf i gured cargo elements forming a non-permeable T 
calcu l at e d, man mad e cavity. 

1 0. (Currently Amended): A n isolated non natura l ly occurring laser light source 
according to claim 3 further comprising, 

a man mad e vesicle forming a n art i ficia l , non-permeable , calculat e d, man - m a d e cavity. 
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1 1 . (Currently Amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 3 comprising, 

a vesicle defining a man - made cavity located within the artificia ll y conf i gur o d cage, 
wherein a art i f i c i ally configur e d fluid and or a art i f i cial l y conf i gur e d quantum dot are by 
design contained in the man mad o vesicle cavity. 

1 2. (Currently Amended): A n isolated non natural l y occurr i ng laser light source 
according to claim 1 , wherein the art i f i cia ll y configured s ol f ass e mb l ing cage is mafh 
mad o to b o electrically neutral and that th o cag o calcu l at e dly inhibits charge transfer 
between the man mad e cage and its enclosed 7 artif i c i a ll y configur e d cargo elements. 

1 3. (Currently Amended): A n isolated non naturally occurr i ng laser light source 
according to claim 3, wherein the art i ficia ll y conf i gur e d vesicle is man mad e to b e 
electrically neutral and that tho ves i c le ca l culatedly inhibits charge transfer between the 
man - m a d e vesicle and its enclosed, artific i a ll y conf i gur e d cargo elements. 

14. (Currently Amended): A n isolated non natura ll y occurring laser light source 
according to claim 4, wherein the a r t i f i c i a ll y conf i gur e d receptors and adaptors are by 
human design electrically neutral and calcu la t e d l y inhibit charge transfer between the 
man mad e vesicle and artif i cia ll y conf i gur e d cage and their enclosed, art i ficia ll y 
conf i gur e d cargo elements. 
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1 5. (Currently Amended): A n isolated non natura ll y occurring laser light source 
according to claim 1 , wherein the art i f i cia ll y configur e d cage ca l cu l at o d l y and by human 
des i gn reduces natural and m a n m a de contaminant background radiation to art i f i c iall y 
configur e d cargo carried within the man mad e cage. 

16. (Currently Amended): A n isolated non natura ll y occurring laser light source 
according to claim 3, wherein the man - mad e vesicle by human d e sign reduces natura l 
and man mad e contaminant background radiation to art i f i cia ll y conf i gur e d cargo carried 
within the vesicle. 

1 7. (Currently Amended): A n isolated non natural l y occurr i ng laser light source 
according to claim 1 comprising, a art i ficia l , self-assembling framework of artificia ll y 
conf i gured cages to that by human d e s i gn structurally support one or more self- 
assembling artif i cia l light sources i n ord e r to produc e a man - mad e d e s i gn , 

1 8. (Currently Amended): A n isolated non natura l ly occurring laser light source 
according to claim 1 comprising aft art i f i c i a ll y configured, self-assembling, de li b e rat el y 
electrically neutral substrate of artificia l ly configur e d cages to structurally support one or 
more of the a rt i f i c i a ll y configur e d self-assembling, art i f i c i a ll y conf i gur e d light sources T 
forming a man mad o d e s i gn . 
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19. (Currently Amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 1 comprising, a n art i f i c i a ll y conf i gur e d self-assembling framework of 
artif i cial l y conf i gured cages to purposely structurally order one or more self-aligning 
artific i a l light sources , form i ng a man - mad e d e s i gn . 

20. (Currently Amended): A n isolated non - natura ll y occurr i ng light source according 
to claim 1 , wherein the one or more artificia ll y configur e d cargo elements is a art i f i c i a ll y 
configur e d single cargo element comprising a a rt i fic ia l l y conf i gur e d cargo element that 
defines a man mad e cavity that purpose l y contains a art i fic i al l y configur e d fluid and or a 
artif i c i a ll y configur e d quantum dot. 

21 . (Currently Amended): A n isolated non natura l ly occurr i ng light source according 
to claim 1 , wherein the p l ura li ty of art i f i c i a ll y configur e d cargo elements are purpos el y a 
plurality of art i fic i a ll y conf i gur e d cargo elements. 

22. (Currently Amended): A light source according to claim 21 , wherein the plurality 
of artif i c i al l y configur e d cargo elements are man mad e light source cargo elements. 

23. (Currently Amended): A n isolated non natura ll y occurr i ng light source according 
to claim 21, wherein the plurality of art i f i cia ll y configur e d cargo elements are man mad o 
to-be non-light source cargo elements. 
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24. (Currently Amended): A n isolated n on- natural l y occurr i ng light source according 
to claim 21 , wherein at least some of the plurality of art i f i c ial ly conf i gur e d cargo 
elements are art i f i ci all y conf i gur e d light source cargo elements. 

25. (Currently amended): A n isolated non natura l ly occurring light source according 
to claim 21 , wherein at least some of the plurality of artif i c i a l ly conf i gured cargo 
elements are art i f i cial l y conf i gur e d non-light source cargo elements. 

26. (Currently amended): A n isolated non natura l ly occurring laser light source 
according to claim 1, wherein the art i fic iall y conf i gur e d cargo elements ca l cu l at e d l y 
respond to purpose l y and artificia ll y d i r e ct e d stimuli internal and external to the man - 
made cage. 

27. (Currently amended): A n isolated non natura l ly occurring laser light source 
according to claim 3, wherein a man mad e vesicle and its contained art i f i c i a ll y 
conf i gur e d cargo elements calcu la t e d l y respond to purpos el y and art i f i cia ll y d i r e ct e d 
stimuli th a t ar e internal and of external to the man mad e vesicle. 

28. (Currently Amended): A n isolated non natura ll y occurring laser light source 
according to claim 1, wherein a n art i fic i a ll y conf i gur e d cargo element also contains ae 
artific i a ll y conf i gur e d fluid and or the m a n - mad e vesicle conta i n e d e ncapsulat e s an 
art i fic i a ll y conf i gur e d fluid that contains one or more art i fic iall y configur e d, p e rform a nc e 
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a l t e r i ng dyes of any suitable type, with or without art i f i c i a ll y configur e d, p e rformanc e 
a l t e ring scattering particles, or with or without other artific i a ll y configur e d, p e rformance 
a l t e ring dopants that ca l cu l at e dly produc e a ny chos e n adjustm e nt to l as i ng 
charact e r i st i cs, of any man - mad e d e s i gn . 

29. (Currently Amended): A n isolated non - n a tura ll y occurr i ng laser light source 
according to claim 21 , wherein a subset of the art i f i c i a l ly configur e d cargo elements 
include one or more art i f i cia ll y conf i gur e d liquids without dopants or with one or more 
art i ficia ll y conf i gur e d p e rformanc e a l t e r i ng dopants typ e that ca l cu l ated l y pr o duc e a n y 
chos e n adjustm e nt to l as i ng charact e r i st i cs, of any man mad e d e s i gn . 

30. (Currently Amended): A n isolated non natura ll y occurring laser light source 
according to claim 21 , wherein a subset of the art i f i c i a l ly conf i gur e d cargo elements 
include a art i f i c ial ly conf i gur e d p e rformanc e a l t e r i ng gas or art i ficia ll y conf i gur e d 
p e rformanc e a l t e r i ng vapor without dopants or with one or more types of art i f i cia l ly 
conf i gur e d performanc e a l t e r i ng dopants of any suitab le typ e that ca l cu l at e d l y produc e 
any chosen adjustment to l as i ng charact o r i st i cs, of any man mad o d e s i gn . 

31 . (Currently Amended): A n isolated non natura l ly occurring laser light source 
according to claim 1, wherein a art i f i cial l y conf i gured cargo element cavity containing 
one or more artific i a l ly conf i gur e d quantum dots comprise a art i f i cia ll y conf i gur e d 
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photonic dot typ e th a t ca l cu l at e d l y produc e s any chos e n l osing charact e r i st i cs, of any 
man mad e d e s i gn . 

32. (Currently Amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 3, wherein a man mad o vesicle cavity containing one or more 
art i ficia ll y conf i gur e d quantum dots comprises a art i fic i a ll y conf i gur e d photonic dot type 
th a t c al cu l at e d l y produces any chos e n las i ng character i st i cs, of any man mad e d e s i gn . 

33. (Currently Amended): A n isolated non - natura ll y occurr i ng laser light source 
according to claim 1 , wherein the an opt i on al , art i f i c i a ll y induc e d internal or external 
man mad e cavity deforming stimulus includes one or more a rt i ficial l y induc e d stimuli of 
any su i t a bl e chos e n type, including but not limited to mechanical, chemical, fluidic, 
biological, photonic, thermal, sonic, and electrical or electromagnetic stimuli type that 
calculat e d l y produce any choson l asing charact e rist i cs, of any man made d e s i gn. . 

34. (Currently Amended): An isolated non - natura ll y occurring laser light source 
according to claim 1 , wherein a man made spherical cargo element cavity and or a 
. man - mad e spherical vesicle cavity is optiona ll y a nd art i f i c i a ll y i nduc e d to b e d e forming 
deformed in response to an artif i cia l ly induc e d external stimulus, and by hum a n d e sign, 
the artif i c i a l ly deformed spherical cavity is purpos e ly assum e s th e conf i guration of an 
asymmetric resonant cavity (ARC). 
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35. (Currently Amended): A n isolated non natura l ly occurring laser light source 
according to claim 1, wherein a artificial l y conf i gur e d spherical fluid droplet contained 
within a art i f i cia ll y conf i gur e d spherical cargo element cavity and or contained within a 
artificial l y conf i gured spherical vesicle cavity is optiona ll y and purpos e ly deformed in 
response to a purpos el y deformed cargo element cavity and or to a purpos el y deformed 
vesicle cavity, and the so purpos e ly deformed spherical droplet thereby becomes , an by 
human design, an asymmetric resonant cavity (ARC) typ e that ca l cu l at o d l y produc e s 
any chos e n las i ng charact e r i st i cs, of any man - mad e d e s i gn . 

36. (Currently Amended): A n isolated non naturally occurring laser light source 
according to claim 1 , wherein the artif i cia ll y conf i gur e d ARC opt i ona l ly deforms from a 
first pr e f e rr e d geometry to a second pr e f e rr e d geometry and the des i r e d wavelength of 
the one or more photons is dependent on the second geometry. 

37. (Currently Amended): A n isolated non natura l ly occurr i ng laser light source 
according to claim 1 , wherein selectable , pr o f o rr e d quantum dot energy emissions are 
used to purpos e ly tune the Q-value and resonant frequency of the a rtif i c i al l y configured 
ARC photonic dot type to ca l culat e d l y produc e any chos e n Q va l u e and r e sonant 
fr e qu e ncy, of any man mad e des i gn . 



38. (Currently Amended): A n isolated non - natura ll y occurr i ng laser light source 
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according to claim 1, wherein any chosen Q-value (whispering gallery modes) and 
resonant frequency of the man mad e laser are purpos el y tunable by using an art i fic i a ll y 
configur e d ARC to ca l cu l ated l y produc e any chos e n Q va l u e and r e sonant fr e quency of 
any man - mad e d e s i gn . 

39. (Currently Amended): A n isolated non - n a tura ll y occurr i ng laser light source 
according to claim 1, wherein the art i f i c i a ll y configur e d ARC is a Q-switched laser T 
whos e Q va l u e i s purpos el y control le d to ca l culat e dly produc e any chos e n Q valu e and 
r e sonant fr e qu e ncy, of any man mad e d e sign . 

40. (Currently amended): An isolated non natura ll y occurr i ng laser light source 
according to claim 1, wherein the man mad e laser light source is an u l trabright, a 
purpos el y tunable source of light to ca l cu l at e d l y produce any chos o n wav e l e ngth and/or 
i nt e ns i ty of li ght, of any man - mad e d e s i gn . 

41. (Currently Amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 1, wherein there is the ability to purposely couple a chosen high- 
Q/whispering gallery mode out of the man made ARC w i th a d i rect i ona li ty in ord e r to 
ca l cu l atedly produc e any chosen l asing d i r e ction ali ty, of any man mad o d e sign . 
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42. (Currently Amended): A n isolated non natura ll y occurring laser light source 
according to claim 1 , wherein it operates at an ultralow threshold by human des i gn to 
ca l cu l at e d l y produce any chos e n lasing thresho l d, of any man mad e d e s i gn . 

44. (Currently amended): A n isolated non naturally occurring laser light source 
according to claim 1 , wherein the m a n made laser light source inc l ude on e or mor e is a 
therapeutic s i ngle task and or mult i task in v i vo and or i n v i tro agents that ar e 
calcu la t e d l y induc e d to p e rform a task . 

48. (Currently Amended): A n isolated non - natural l y occurr i ng laser light source 
according to claim 1 , wherein the man made cage is bioengineered in whole or in part. 

49. (Currently Amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 1, wherein the art i f i cial l y i nduc e d self-assembling protein molecule is 
a purified clathrin molecule. 

50. (Currently Amended): A n isolated non - natural l y occurr i ng laser light source 
according to claim 1 , wherein the man made cage comprises art i f i c iall y i nduc e d self- 
assembling synthetic protein molecules. 
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51 . (Currently amended): A n isolated non naturally occurring laser light source 
according to claim 4, wherein art i fic i a ll y configur e d receptors, adaptors, and or vesicle 
comprise natural and or synthetic protein molecules. 

52. (Currently Amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 4, wherein the art i f i cia ll y configur e d receptors, adaptors, and vesicle 
are bioengineered at least in part. 

54. (Currently amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 3, wherein the art i f i c i a l ly conf i gur e d vesicle is calcu l at e d l y coated at 
least partially in a substantially reflective material i n on e or more mat e r i a l s th a t 
purpos el y enhance any chos e n p e rformanc e param e t e r of th e v e sicl e , of any man - 
mad e d e s i gn . 

55. (Currently amended): A n isolated non - natural l y occurr i ng laser light source 
according to claim 1 , wherein the man made cage is ca l culat e dly coated at least 
partially in a substantially non-reflective material i n one or mor e mat e ria l s that purpos e ly 
e nhanc e any chos e n p e rformanc e param e t e r of th e cag e , of any man mad e d e sign . 



58. (Currently amended): A n isolated non - n a tural l y occurring laser light source 
according to claim 4, wherein the a rt i f i c i a ll y conf i gur e d receptors, adaptors, and vesicle 
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are at least partially metal coated i n on e or mor e mat e r i a l s that purpose l y enhanc e any 
chos e n p e rformanc e param e t e r, of any m a n mad e d e s i gn . 

59. (Currently Amended): A n isolated non naturally occurring laser light source 
according to claim 1 , wherein the man mad e cage is art i f i c i a ll y i nduc e d to be greater 
than about one nanometer in diameter. 

62. (Currently Amended): A n isolated non natura l ly occurring laser light source 
according to claim 1 , wherein the man mad e cage is artificia l ly i nduc e d to b e 
substantially symmetric with respect to a plane i n ord e r to faci li tat e any chos e n 
p e rformance charact e rist i c, of any man mad o design . 

63. (Currently Amended): A n isolated non natur all y occurring laser light source 
element according to claim 1 , wherein the cage has b oo n artif i c i ally ordorod to 
substantially teve-icosahedral geometry in ord e r to fac ili tat e any chos e n p e rformanc e 
charact e r i st i c, without of any man mad o d e s i gn . 

64. ((Currently amended): A n isolated non natura ll y occurr i ng light source according 
to claim 1 , wherein by m e ans of artificia l induc e m e nt multiple artif i cia ll y conf i gur e d light 
sources are phys i ca ll y and or funct i ona ll y linked together in ord e r to facil i tato any man 
m a d e d e s i gn . 
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66. (Currently amended): A n isolated non natura ll y occurr i ng laser light source 
according to claim 1 , wherein the artificia ll y conf i gured laser light source , by m o ans of 
art i f i ci al i nduc e m e nt , forms a hybrid system upon its physical and or functional 
integration with other chos e n elements in vitro and or in vivo in ord e r to fac i l i tat e any 
man mad e d e s i gn, of any man mad o design . 

67. (Currently Amended): A method for forming a n isolated non natura ll y occurr i ng 
light source comprising 

art i f i c i a ll y i nduc e d self-assembling protein molecules mte that formm§ a man mad e 
cage defining a calcu l at e d, artificial, e nvironm e nt i so l at i ng cavity, and locating one or 
more art i f i cia ll y configur e d cargo elements within the man mad e cavity, wherein, 
at least one of the art i f i c i a ll y configur e d cargo elements defines a m a n mad e cavity that 
contains a« artif i c i a ll y conf i gur e d fluid and/or a art i f i c i a ll y conf i gur e d quantum dot, 
wherein the art i f i c i a ll y conf i gur e d cargo element cavity and or its contained a rt i ficia ll y 
conf i gur e d fluid internally reflects one or more wavelengths of light in a sp e cif ie d 
response to an artif i ci all y induc e d electromagnetic excitation of a purpos e ly sp e c i f i ed 
r a ng e, and 

wherein the man m a d e laser light source purpos el y emits one or more photons of light 
in a sp e cif ie d fr e qu e ncy and or l i ght int e ns i ty , and further, 

in optiona l response to an artif i c i a ll y induced stimulus, optiona ll y d e forming deforms the 
art i f i c i a ll y conf i gur e d cargo element cavity into a g e om e try th a t i s, by human des i gn, 
charact e r i st i c of an asymm e tric r e sonant cav i ty . 
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68. (Currently Amended): A laser light source according to claim 1 comprising, 

a purposely functionalized cage for deliberately attaching one or more artificially 
configured elements external to the man mad e cage i n ord e r to fac ili tat e any chos e n 
funct i on, of any man - mad e d e sign . 



Conclusion 

Papers related to this application may be submitted to Technical Center 1600 by 
facsimile transmission. Papers should be faxed to Technical Center 1600 via the 
central PTO Fax Center. The faxing of such pages must conform with the notices 
published in the Official Gazette, 1096 OG 30 (November 15, 1988), 1 156 OG 61 
(November 16, 1993), and 1157 OG 94 (December 28, 1993)(See 37 CFR § 1.6(d)). 
The Central PTO Fax Center Number is (571) 273-8300. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Negin, Ph.D., whose telephone number is (571) 
272-1083. The examiner can normally be reached on Monday-Friday from 7am to 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Supervisor, Irem Yucel, Supervisory Patent Examiner, can be reached at (571) 272- 
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